ABSTRACT: Electricity supply in a sustainable manner is one of the greatest challenges for human society today. Hydropower is by far the most important renewable electricity technology, but equally far from uncontroversial. Indeed, it is situated at the crossroads of socio-environmentalism trends, as strongly promoted by some as opposed by other environmentalist arguments, organisations and movements. This paper suggests Environmental Justice as an alternative approach on how to incorporate sustainability into energy planning, particularly in hydropower projects. Whereas several methods have been developed to assess Environmental Justice in an urban context, little attention has been given to electricity projects so far. A qualitative method to assess hydropower projects regarding their performance in Environmental Justice is discussed and illustrated in the case of the large hydropower project São Luiz do Tapajós in the Brazilian Amazon. As will be shown, fundamental change is necessary in Brazil if energy planning in general and hydropower projects in particular are to meet the principles of Environmental Justice.
Introduction
Electricity supply in a sustainable manner is one of the greatest challenges for human society today. Since the endorsement of sustainable development by the United Nations Conference on Environment and Development (UNCED) in 1992, the requirements for electricity supply have changed and the electricity sector had to react towards this new paradigm.
One of the new challenges for the sector is the reduction of greenhouse gas (GHG) emissions by applying renewable energies. The most important renewable source of electricity generation is by far hydropower, accounting for 16.2% of global electricity production in 2012. Other renewable sources, such as wind, solar and geothermal, amounted to only 5% (IEA, 2014, p. 24) . Hydropower represents more than 85% of all renewable electricity production and will remain the most important and reliable renewable energy technology for a long time.
However, hydropower is far from uncontroversial, and experiences in the past have shown that changes are necessary to turn hydropower projects environmentally, socially and economically sustainable (WCD, 2000; McCully, 2001; Sousa Junior & Bermann, 2012; Siciliano et al., 2015) .
The Brundtland report famously defined sustainable development: "Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs." (WCED, 1987, p. 41) This definition puts a strong emphasis on intergenerational justice, whereas the content of what actually are the "needs of the present" remains vague and subject to interpretation and political struggle. This article suggests the concept of Environmental Justice (EJ) to approach this issue. The common controversy on hydropower projects focusses on the question whether the benefits outweigh the negative impacts or not, or whether the benefits justify the socio-environmental impacts. Morimoto (2013, p. 651) , for example, concludes from a multi-criteria analysis of hydropower plants in Sri Lanka that "there is a clear trade-off among economic, environmental and social objectives of hydropower development." In this sense the discussion is often understood as economic development versus environmental conservation. EJ offers an alternative to this deadlock: Given that any hydropower project will generally provide benefits and cause negative impacts, the focus is on how these benefits and impacts will be distributed within society. The centre of attention becomes the allocation of environmental benefits and burdens.
A review of international literature confirms the growing importance of this approach as socioenvironmental conflicts -including conflicts on hydropower -caused by (real or perceived) environmental injustices are increasing worldwide. The allocation of benefits and burdens from hydropower has come into focus in many different countries, such as South Africa and China (Tilt et al., 2008) , Sri Lanka (Morimoto, 2013) , Laos (Sparkes, 2013) , India (Kumar & Katoch, 2014) , Spain (Poma & Gravante, 2015) and Cambodia (Siciliano et al., 2015) . In Latin America, several studies with a focus on affected communities were conducted in recent years. Poma (2013) and Poma & Gravante (2015) investigated the role of emotions in protests against hydropower projects in México, Gaviria (2015) identified forms of violence in the Porce III project in Colombia, and epistemological violence and the role of anthropologists in Mexican hydropower are discussed by Gómez Fuentes (2015) . Furthermore, conflicts over mining projects have increasingly been recorded and analysed (Bebbington et al., 2008; Romero et al., 2012; Buchanan, 2013) , alongside with a focus on indigenous peoples (Acuña, 2015) . Hydropower, mining and impacts on indigenous peoples are often interrelated, as hydropower has provided electricity for large scale mining operations (Pinto, 2005; Martínez Alier, 2007, p. 180) and indigenous peoples are disproportionally affected by both hydropower and mining.
In Brazil this discussion focusses today on hydropower development in the Amazon. Although hydropower is well developed in Brazil and accounted for 65% of electricity production in 2014 (EPE, 2015, p. 16) , the country still holds huge potential. Considering that the installed capacity in September 2015 was 90,302 MW (ANEEL, 2015) and the total potential is estimated at 247,000 MW (Eletrobras, 2014) , only 37% of the potential has already been developed. The bulk of the remaining potential is however located in the north of the country, in the Amazon, which involves two major challenges. First, it is several thousand kilometres away from the country's main consumption centres in the southeast, south and northeast. And second, it involves difficult socio-environmental conditions (Ribeiro, 2010; Sachs, 2010) . Most hydropower sites in the Amazon are situated within or close to environmental protection and/or indigenous areas.
Thus, the discussion on the performance of large hydropower projects in the Brazilian Amazon regarding EJ is highly topical. However, no methods to systematically assess EJ exist. Approaches to assess the sustainability of hydropower projects, as for example those discussed by Morimoto (2013) and Skinner & Haas (2014) , do not focus on EJ. On the other hand, whereas several methods have been developed to assess Environmental Justice in an urban context (Moreno Jiménez, 2010) , little attention has been given to electricity projects so far (Hernández, 2015, p. 153) .
This paper suggests EJ as an alternative approach on how to incorporate sustainability into hydropower projects and aims at contributing to the development of methods for its assessment. It presents the results of a case study on the hydropower project São Luiz do Tapajós (SLT) in the Brazilian Amazon and has six sections beyond this introduction. Section two provides a review of changing paradigms in the Brazilian hydropower sector during the last decades. Section three discusses hydropower and socio-environmentalism trends, followed by a discussion on the application of EJ to hydropower projects in its second sub-section. Section four outlines the applied methodology and discusses its strengths and limits. Section five turns to the case study project SLT and examines whether socio-environmentalism trends can be identified in the stakeholder discourses. Section six discusses the performance of SLT regarding EJ, presenting the results of the case study, followed by conclusions in section seven.
Hydropower in Brazil: Changing paradigms
In the scope of his Critical Theory of Technology, Feenberg (1992) argues that technical systems are "not rigidly constraining but on the contrary can adapt to a variety of social demands" and technology is therefore "a scene of social struggle, a 'parliament of things', on which civilizational alternatives contend." The development of hydropower projects worldwide and in Brazil specifically during the last decades provides a practical example for this theoretical observation.
In Brazil, hydropower was aggressively expanded during the military dictatorship when the country´s largest dams were built. Little concern was given to socio-environmental impacts during that period. With the end of the dictatorship and the restoration of a parliamentary democracy this practice was no longer politically feasible. Souza & Jacobi (2013, p. 322 , translated from Portuguese) wrote:
The democratisation process of the Brazilian society also affected the electric sector, which had to review a series of hydroelectric projects that had been planned still under the dictatorship, like the hydropower plants Belo Monte, Jirau and Santo Antônio whose original technical projects were modified in order to respond to the political and social demands of the post-dictatorship Brazil.
A major change was the introduction of an obligatory Environmental Impact Assessment (EIA), regulated by law still under the dictatorship in 1981 and included in the new Constitution of 1988 (Chapter VI, Art. 225). Bermann (1991, p. 234) states that environmental studies, non-existent or superficial before, became now fundamental to politically enable hydropower projects.
On this background, large hydropower projects in the Amazon suffered considerable modifications. The conditions for hydropower development in the Amazon are in general determined by high discharges, low to moderate slopes and plain topographies, resulting in large reservoir areas and hence evenly large socio-environmental impacts, despite of the relatively low population density. The most notable negative impacts include: flooding of native forest and its impacts on biodiversity; decline of fish populations, especially migrating fish which are of high importance for (subsistence) fishery; negative impacts on water quality (eutrophication) and related health concerns for drinking water supply; mobilisation and methylation of mercury; negative impacts on traditional populations, notably indigenous peoples and traditional riverine settlers (ribeirinhos); greenhouse gas emissions; and socio-economic impacts on municipalities and communities due to large labour migration and resulting economic activities (Sevá Filho, 2008; El Saifi & Dagnino, 2011; Zhouri, 2011; Sousa Junior & Bermann, 2012; Von Sperling, 2012; Rosa, 2013; Fearnside, 2015a) .
In order to reduce these impacts the projected plants in the Amazon were redesigned as run-ofriver (RoR) plants (Rosa, 2013) . In this configuration a plant produces electricity in conformity with the river hydrology, without storing water, thereby considerably reducing the reservoir size. The ratio between installed power and reservoir area for Belo Monte, for example, is 20 MW/km 2 , compared to a national average of approximately 2 MW/km 2 (Gobbi, 2013) . The foreseen ratio for São Luiz do Tapajós is 11 MW/km 2 . In comparison, the ratio for the existing Amazonian plants Balbina and Tucuruí are 0.1 and 2.9 MW/km 2 , respectively (Rosa, 2013) . This development is not confined to Brazil. According to Kumar & Katoch (2013, p. 101-102, 108) , a shift from storage to RoR hydropower plants driven by concerns over socio-environmental impacts can also be observed in India and other countries.
For Souza and Jacobi (2013, p. 341 ) the redesign as RoR plants corresponds to an ecological modernization process and the authors argue that the Brazilian state has sought to reconcile two demands at stake: the expansion of the hydroelectric park and the implementation of projects with lower impacts.
The reduction of the reservoir area has the important advantages of less direct impacts on biodiversity (flooded area) and less people to be resettled. Moreover, the lower water retention time in the reservoir potentially reduces negative effects on water quality, and the natural discharge regime of the river, which provides important ecological functions, is maintained.
However, the RoR design has also some important disadvantages. It reduces or eliminates the possibility to react to fluctuations in electricity demand, which is a strong operational benefit of storage hydropower plants. Therefore RoR plants are typically used as base load plants and their ability to cover mean and especially peak load is limited (Giesecke et al., 2014, p. 63-64) . Additionally, RoR plants have limited or no utility for flood control (Instituto Acende Brasil, 2013, p. 5) .
Because of this new configuration of hydropower plants Ventura Filho, Secretary of Energy Planning and Development at the Ministry of Mines and Energy (MME), refers to a new phase of hydropower development in Brazil. According to the author, the first phase was characterized by large storage plants, mainly located in the Paraná and São Francisco River basins. The second and current phase will be characterized by large RoR plants in the Amazonian river basins Xingú, Madeira and Tapajós (Ventura Filho, 2015) .
Hydropower, socio-environmentalism and Environmental Justice

Hydropower at the crossroads of socio-environmentalism trends
In order to understand the disputes on hydropower projects it is useful to examine existing differences in (socio-) environmentalism. Martínez Alier (2007) distinguishes three trends: the Cult of the Wildlife, the Creed of Eco-efficiency and Environmental Justice / Ecology of the Poor.
Whereas certain technologies and related projects may be embraced or opposed by all of these trends, hydropower is much more controversial, especially large plants. Large hydropower fits well into the eco-efficiency approach, particularly under the discussion of decreasing GHG emissions. Additionally, the implementation of large hydropower plants allows the embracement of an eco-efficiency discourse without major changes in the developed technological, economic and political structures and it is lucrative for involved private companies. Large projects also deliver large amounts of electricity designated as renewable and clean. Dams are, for example, a major destination of subsidies by the Kyoto Protocol´s Clean Development Mechanism, including in Brazil (Fearnside, 2015a) .
Large hydropower projects are, on the other hand, criticised due to their large socio-environmental impacts, the uncertainties about real GHG emissions (Mendonça et al., 2012; Fearnside, 2015a) and negative experiences in the past (WCD, 2000; McCully, 2001; Sousa Junior & Bermann, 2012) . Additionally, due to their location in rural areas they are likely to affect poor rural communities and traditional populations disproportionately, whereas most benefits are generated in urban areas far away from the dam (Siciliano et al., 2015) . Therefore the implementation of large HPPs has led to many socio-environmental conflicts throughout the world. Martínez Alier (2007, p. 178, translated from Portuguese) sees a global North-South difference in the character of struggles against hydropower projects:
In the North, the opposition to dams often arises from groups of people who are worried about the disappearance of natural beauties or because of the loss of pleasures like rafting down the rapids of a river. In the South, the antagonism originates, like with the movement of the dam affected [emphasis in the original] of Brazil, from a population disposing of modest means in danger to lose their source of subsistence.
This perception coincides with the interpretation of the socio-environmental trends Cult of the Wildlife and Ecology of the Poor. But Martínez
Alier also adds that although in the South the "material survival" is often the fundamental value and motivation of protests against dams, this is perfectly compatible with "the sacred, the esthetical and with the respect devoted to all forms of living beings."
With this the setting of hydropower at the crossroads of socio-environmentalism trends can be characterized: it is endorsed and promoted by the Creed of Eco-efficiency and often opposed by an alliance between Environmental Justice / Ecology of the Poor and The Cult of the Wildlife.
Environmental Justice applied to hydropower
Primarily, EJ refers to the distribution of environmental benefits and burdens: no group of people, including ethnical, racial and social groups, should bear a disproportionate burden of negative environmental consequences from economic activity or due to the execution as well as the absence of public policies (Acselrad et al., 2008, p. 16) . In this framework of distribution large hydropower plants for electricity production (excluding other purposes) represent an imbalance: the impacts are highly concentrated on the region whereas the benefits (electricity) are largely exported. The larger the plant and the higher the fraction of exported electricity, the stronger this imbalance becomes. Moreover, the impacts within the affected region are concentrated further with the highest burden on the displaced and directly affected people, which are often poor, rural, traditional and/or indigenous communities. This pattern of distributional imbalance was found in many hydropower projects throughout the world (Siciliano et al., 2015, p. 274) and can therefore be considered a general (large) hydropower problem.
However, Schlosberg (2007) calls attention to the fact that distribution cannot fully explain the whole dimension of EJ. He suggests the consideration of different dimensions of justice, including distribution, recognition and procedure 1 , and argues: "Within the environmental justice movement, one simply cannot talk of one aspect of justice without it leading to another." (Schlosberg, 2007, p. 73) Recognition refers to the right of social, ethnical, racial, gender and other groups (and also individuals) to be recognized by the state, authorities, companies or the society in general. Misrecognition can be a general practice of cultural domination, a non-recognition or disrespect ("being routinely maligned or disparaged in stereotypic public and cultural representations") (Schlosberg, 2007, p. 18 ). This aspect is of importance in hydropower projects regarding the recognition of all affected people. In many projects throughout the world the amount of affected people has been consequently under-estimated and frequently whole affected groups have been omitted, to which Sousa Junior & Bermann (2012) refer to as the invisibility phenomenon. Recognition is further especially important for traditional and indigenous populations. Schlosberg (2007, p. 87) identifies two key demands of indigenous peoples related to recognition:
The first is a simple call for the recognition that indigenous populations exist in places where the majority culture does not necessarily see them; the second is that indigenous traditions, cultures, and ways of life need to be recognized and respected as alive, valid, and on par with other cultures.
Another important aspect regarding hydropower is the recognition and appreciation of different kinds of knowledge. Acselrad et al. (2008, p. 22) argue that the recognition of workers´, ethnical groups´ and local communities´ knowledge as equally relevant to other forms of knowledge is part of the EJ principles. The claim to local forms of knowledge, dismissed by authorities, was found in socio-environmental conflicts, as for example by Buchanan (2013) .
Procedural justice refers to how projects are implemented. One of its central aspects is participation in decision-making, which is closely linked to distribution and recognition, as injustices in the latter two hinder the ability of individuals and communities to participate (Schlosberg, 2007, p. 26) . Moreover, a just outcome in distribution is commonly associated to participation, as Moreno Jiménez (2010, translated from Spanish) puts it: "One can assume, a priori, that the adequate (to define) and effective participation of all stakeholders of a situation or project intervention leads to a just decision, although it might not always be correct."
It can therefore be concluded that justice in distribution, recognition and procedure are interrelated and -dependent, all three of them corresponding to important dimensions of EJ, as illustrated in Figure 1 . Aspects of procedural injustice were found in many hydropower related conflicts, as for example recorded by Poma (2013) and Poma & Gravante (2015) . To meet the principle of procedural justice in hydropower, a participation of all stakeholders at an early planning stage is necessary. However, procedural justice goes beyond participation, and other important aspects as the procedure and scope of Environmental Impact Assessments and the process of resettlement programmes can be addressed under this concept, as will be shown in section six of this article.
Methodology
In the present case-study semi-structured qualitative interviews were conducted with representatives of different stakeholder groups 2 . The stakeholder groups were pre-defined based on a review of secondary sources -including journalistic and academic articles, the Environmental Impact Assessment and press releases -and this definition was refined after the interview analysis. For the analysis, a theoretical interpretation according to the EJ framework as developed in section three was applied. Based on the findings, relevant aspects for each of the three defined dimensions of EJ were identified, and the performance of São Luiz do Tapajós project in these aspects was then qualitatively assessed based on available information, leading to a conclusion for each dimension.
This methodology has proven very effective in building a structural outline of the conflict situation and the standing of its main stakeholder groups. It shows, however, some important limitations regarding its capability of reflecting the dynamic nature of complex stakeholder processes. As Nascimento (2001, p. 95-97) points out, social actors in conflicts are never static, but move constantly and change their positions and strategies. Furthermore, their movements are not always clearly perceptible and their discourses not always coherent. Poma & Gravante (2015) highlight the role of emotions in conflicts over dams and argue that in order to understand its dynamics a comprehensive study of the "infrapolitics", "informal leaderships" and "non-elites", especially regarding the affected communities and individuals, is necessary.
The applied methodology in this case study remains therefore on a structural basis and reflects the situation at the time when the study was conducted (June -December 2015). Having these limitations in mind, it serves well for the designed purpose, as will be shown in the following sections.
São Luiz do Tapajós and socio-environmentalism: Do the stakeholders follow a trend?
This section examines whether the stakeholders´ discourses in the case of São Luiz do Tapajós (SLT) confirm the distinction of socio-environmentalism trends as developed by Martínez Alier (see section 3.1).
The interviews revealed that the stakeholder groups who support the project (proponents) use an eco-efficiency discourse. This is most evident in a statement issued by the consortium "Grupo de Estudos Tapajós" (GET, composed of the companies responsible for the Environmental Impact Assessment studies), which includes the following paragraph on benefits of the project:
The hydropower plants in the Tapajós River will guarantee the safe supply of clean and renewable energy with a positive impact on the environment [emphasis added]. They will also bring benefits to the local population, with the generation of employment and income and they will permit the economic and social development of the region and the country.
Hence, for the consortium there is no contradiction between the construction of large dams and the environment. They even see "a positive impact on the environment". The government, represented by the Ministry of Mines and Energy (MME), on the other hand sees also negative impacts, which can however be mitigated or compensated: "In every hydropower project there are positive and negative environmental impacts, which are presented in the Environmental Impact Assessment. The negative impacts are subject to mitigation and compensation measures." Compensation measures are understood as "necessary actions to create positive impacts which compensate the impacts that cannot be mitigated."
The central assumption of the eco-efficiency trend -technological innovation can and will eliminate the contradiction between economic development and environment -is evident in this argumentation. The compensation approach, as argued by the MME, indicates another important aspect of eco-efficiency: to "compensate the impacts which cannot be mitigated" is a strategy to internalize the externalities (Martínez Alier, 2007, p. 28) .
The approach can therefore be summarized as applying mitigation measures which "eliminate or minimize" the negative impacts and internalize the costs of the remaining impacts by means of compensation measures.
For these stakeholders the problems can be resolved to a large extend by that strategy. Remaining conflicts, in the view of the MME, are due to lack of information: "There are people who believe that the financial resources coming to the region will bring many opportunities of income and employment, while others fear for their future, often because of the lack of qualified information." And this problem will finally be resolved by a "Communication Plan".
In contrast, the opponents of the project embrace a discourse which can be allocated in the field of Environmental Justice/Ecology of the Poor (EJ/ EP). The first interview question was about environmental impacts of the project, followed by impacts on the region in the second question. The interview posed therefore a separation between environmental and socio-economic impacts, and the proponents followed this separation in their answers. However, almost all interviewed opponents referred to negative impacts on the region, people and communities already in the first question. For the opponents the impacts on the environment are inseparably linked to the socio-economic impacts, as is for example evident in the answer from the representative of the social movement "Pastoral Land Commission" (CPT) to the first question:
The project is negative, from the point of view of environment, of preservation, from the point of view of sustainability, and the staying of the people in the countryside. The riverine settler, the fisher, the indigenous people, the culture of these people, how they live, from fishery, from craft work, for these people it is a negative impact, along the whole Tapajós River.
Other important aspects of the EJ/EP trend are for example a critical relation to technology and technological solutions and the incommensurability of values (Martínez Alier, 2007) which were also present in the opponents´ interview answers.
The interviews revealed therefore that Martínez Alier´s definition of the two environmentalism trends Eco-efficiency and Environmental Justice/ Ecology of the Poor can be recognized in the discourses of stakeholders in the case of SLT. It further confirms the hypothesis of hydropower at the crossroads of socio-environmentalism trends, as argued in section 3.1. In the SLT project these two trends, both embracing an environmental discourse, stand in direct opposition to each other.
The Cult of the Wildlife trend was not identified in the stakeholder interviews. However, important elements of it are included in the discourse of the Munduruku, which confirms its connection to indigenous people (Martínez Alier, 2007, p. 23 ).
Environmental Justice applied to São Luiz do Tapajós
SLT is projected to be built in the Tapajós, a major tributary of the Amazon River, and is the largest plant out of the "Complexo Tapajós", a complex of five large plants. SLT is planned as a run-of-river plant with an installed capacity of 8,040 MW. Its rockfill dam will be 7,608m long and at its maximum 33m high. Its reservoir will have a surface area of 729 km 2 and a maximum extension of 123 km along the Tapajós River (CNEC Worley Parsons, 2014, Volume 1, p. 91, 102, 149).
These data give an idea about the dimension of the project and why it leads to widespread discussions in the area, which are further heated by the presence of indigenous peoples (out of which the Munduruku is the most expressive one) and traditional riverine settlers (ribeirinhos) in the river basin. The Environmental Impact Assessment (EIA) was handed in to the responsible authority IBAMA in August 2014 and has been under revision due to demands from the authorities FUNAI (indigenous peoples) and IBAMA (environment). In April 2016 IBAMA cancelled the licensing process due to the plant´s impacts on the Munduruku.
The following sub-sections present the results of the EJ assessment.
Distributional justice
The assessment of SLT regarding distributional justice is summarized in Table 1 .
The central aspect regarding distributional justice is the allocation of the electricity generated by the future plant, which is its only purpose. In this aspect SLT represents an extreme case, as the electricity will be nearly entirely exported. According to the EIA (CNEC Worley Parsons, 2014, Volume 1, p. 14), the "primordial objective" of the plant is to expand the supply of electricity for the Southeast, South and Centre-West of Brazil. 
Dimension
Relevant aspects Conclusion
Distribution
Explanation:
The available information -taking into account the local conditions, the plant layout and its expected benefits and impacts -indicates strongly that the SLT project will have a poor performance in terms of distributional justice, both in regard to the local urban and to the traditional populations (indigenous and riverine communities).
Different to the EIA, the Diálogo Tapajós, a communication group hired by the consortium, argues in one of its brochures (Diálogo Tapajós, n.d.) that the local region will also receive the electricity. However, data on electricity production and consumption reveal that there is no justification for a plant of the size of SLT, let alone a complex of five or more plants, from the point of view of local or regional demand. The whole northern region of Brazil, consisting of seven states including Pará (where the SLT site is located), consumed 38,233 GWh in 2014 according to the MME (2014, p. 39), equivalent to 7.9 % of the Brazilian electricity consumption. On the other hand, in September 2015 the installed capacity in the North was equivalent to 14.8% of the Brazilian capacity (ANEEL, 2015) . The MME foresees that this imbalance rises to 8.3% in consumption and 23% in installed capacity by 2023 (MME, 2014, p. 77) .
The MME argues that the region will still benefit from the plant by royalty payments, investments and economic acceleration. From the point of view of a local businessmen´s representative, for whom the plant means "development", some more has to be done to include the region adequately in the benefits of the project:
We are preparing a suggestion to the government and Eletrobras that if we are energy producers we should have a lowering of energy prices in our region, a differentiated price, so that the industries can come to our region.
[…] And we have a project to be presented that if we have a differentiated energy price here, and the industries come to operate here, their products could be exported as to the centre and south of Brazil, as to Europe, USA and Asia. This is a proposal on how distributional justice could be approached within the existing project. Its chance of implementation remains to be seen, but it carries rather complicated political implications: if conceded, it would probably lead to (justified) demands of many other municipalities which already received large projects in the past.
Furthermore, the suggestion still doesn't justify a project with the size of SLT. Rather, an energy planning starting from the necessities of the region and municipalities, including an economic planning how a local beneficiary production chain could be supported and implemented, would be the starting point of such approach. A first project with a more balanced relation between regional electricity supply and export -e.g. 50:50 or 30:70 -could be implemented and later evaluated in terms of local development and negative socio-environmental impacts. The current energy planning of the Brazilian government goes the other way round: the federal government projects the increase of electricity demand for the whole country and turns to the Amazon for electricity extraction. Hence, for many opponents the hydropower plans of the government follow a historic logic of exploitation of the Amazon.
Another important factor is that the most affected groups by SLT are among the socially most vulnerable ones, including the communities in the area of the future reservoir, the riverine settlers and the indigenous people. If a positive (economic) development of the region is to occur, specific measures will be necessary to include these people into this development. The resettlement of the directly affected population as well as the impacts on the indigenous people and riverine settlers involves the incommensurability of values (Martínez Alier, 2007; Moreno Jiménez, 2010) , which means that these impacts cannot be entirely measured in monetary terms.
As a conclusion, the available informationtaking into account the local conditions, the plant layout and its expected benefits and impacts -indicates strongly that the SLT project will have a poor performance in terms of distributional justice, both in regard to the local urban and to the traditional populations (indigenous and riverine communities).
Justice in recognition
The assessment of SLT regarding justice in recognition is summarized in Table 2 .
Regarding the recognition of affected people, the Brazilian licensing process shows a serious flaw in not taking into account the whole river basin. Although the national law 9.433/1997, which implemented the "National Policy of Water Resources" in Brazil, defines the river basin as the territorial unit of water management, this is not applied in the licensing process of HPPs in general and SLT specifically. The EIA defines the two municipalities Itaituba and Trairão as "area of indirect influence" (AII) regarding socio-environmental impacts (CNEC Worley Parsons, 2014, Volume 2, p. 248). On the other hand, the same EIA recognizes impacts of the dam which transcend these limits, especially regarding the impacts on migratory fish fauna, which it defines as highly important "because the affected species are widely distributed and are strategic for the aquatic communities and fishing" (CNEC Worley Parsons 2014, Volume 23.1, p. 206) . This is contradictory and implies that the affected riverine settlers downstream (and potentially also upstream) of the dam will not be recognized. This is furthermore especially problematic because the problem is well-known in Brazil and caused several conflicts in the past (Vainer, 2007) .
A second aspect is the recognition of land rights and religious values of the Munduruku. One of the most critical issues in the licensing process is the demarcation of the Munduruku land "Sawré Muybu". This land would be partly flooded by the future reservoir and has been in a demarcation process since 2001. In the understanding of many stakeholders, the recognition of this land would turn the construction of the plant in its current layout unconstitutional, because article 231 of the Brazilian Constitution forbids "the removal of indigenous groups from their land". The reservoir of SLT would remove three Munduruku villages (Fearnside, 2015b, p. 375) . Hence, most opponents evaluate that "Sawré Muybu" is not being demarcated because of the plant. A representative of the National Prosecution Service (MPF, acronyms in Portuguese) argued: 
Dimension
Relevant aspects Conclusion
Recognition -Recognition of all affected people in the river basin. Especially important in regard to riverine settlers.
-Recognition of special socio-economic conditions of riverine settler communities.
-Recognition of land and religious rights of the Munduruku. Conflict on perception of nature and inundated land. Munduruku claim a sacred space.
SLT fails in terms of justice in recognition.
Explanation:
SLT failed so far in recognition of indirectly affected people in the Tapajós River basin beyond the defined "area of indirect influence", in the recognition of special socio-economic conditions of riverine communities and is likely to also fail in recognition of the Munduruku´s cultural and religious rights. This is not my personal opinion. This is proven by documental evidence, during hours of meetings which I had with the FUNAI (responsible authority for the demarcation of indigenous land, editor´s note), and declarations of the FUNAI´s ex-president Maria Augusta Assirati, when she was still in office as well as after she left. Nine days after this declaration, when she was still in office, she resigned, in a quite absurd way. So this is not an opinion of the Federal Prosecution Service, this is evident.
The question is further complicated by the fact that the Munduruku claim a sacred place in exactly the area which is going to be flooded, as two Munduruku representative declared in their interviews. In contrast, a representative of Diálogo Tapajós declared in a personal conversation that in reality it was not a sacred place for them, suggesting the utilization of this argument in an unjustified manner. Thus, there is a conflict on the recognition of the cultural and religious values of the Munduruku, which includes the recognition of knowledge. In April 2016 the FUNAI (responsible authority for indigenous peoples) published a report officially recognizing "Sawré Muybu", and the environmental authority IBAMA cancelled thereupon the licensing process of SLT.
A third aspect concerns the recognition of riverine settlers as traditional people, leading to the question whether they should be included in the consultation process in the scope of the ILO Convention 169. This question cannot be answered in the scope of this work. However, the vulnerability of these communities is evident and recognized by the EIA itself, which indicates that a special attendance to their differentiated social and economic conditions would be adequate.
Concluding, the project SLT failed so far in recognition of indirectly affected people in the Tapajós River basin beyond the defined "area of indirect influence", in the recognition of special socio-economic conditions of riverine communities and is likely to also fail in recognition of the Munduruku´s cultural and religious rights.
Procedural justice
The assessment of SLT regarding procedural justice is summarized in Table 3. TABLE 3 -Performance of SLT regarding procedural justice. 
Dimension
Relevant aspects Conclusion
Procedure
Explanation:
The government has failed so far in establishing a proper dialogue for consultation with the Munduruku. Furthermore, more fundamental changes would have to be implemented to meet the principles of procedural justice: the consultation of affected populations and indigenous peoples as well as the EIA should be reallocated in the decision process and start at an earlier planning stage, and the latter should be amplified to an integrated approach.
A central issue of procedural justice in the case of hydropower projects affecting indigenous peoples is their "free, prior and informed" consultation as foreseen by the ILO Convention 169. The evaluation of this process differs strongly between the government and Munduruku representatives so far. For the MME the government "has been making efforts for years" and had "countless meetings with indigenous peoples of the Tapajós basin". A Munduruku representative, in contrast, told in the interview that a consultation was not happening at all and the government never came to talk to them. In June 2015 the court of Itaituba determined the necessity of a proper consultation process before issuing the license to build SLT, and this has been one of government´s central challenges to proceed with the licensing.
A proper consultation process is important, however Acuña (2015, p. 91) suggests that " […] important socio-environmental conflicts that involve indigenous peoples are not simply a problem of ill-designed policies; they rather emerge because of the permanence of a colonial pattern of domination that denies indigenous ontologies." According to this view, the conflict cause is much more likely located in the realm of distribution and recognition, but the conflict is articulated within the procedural realm as indigenous people have recognized rights here which they can reclaim.
There is also a fundamental problem in the way the consultation is conducted in Brazil. In order to turn the process effectively "free, prior and informed", the consultation should happen before the final decision to build a plant. In the current energy planning, however, the government decides which plants to build where and when, and then a consultation can be conducted. The plant appears as an accomplished fact, which cannot be considered a free and prior consultation. The example shows that the consultation is not yet part of the energy planning in Brazil.
Another important issue of procedural justice is the scope of the environmental impact studies and the licensing process. In order to achieve a fair procedure and also a realistic overview of benefits and negative impacts, the decision processes regarding hydropower projects have to be made in the scope of an integrated water resources management. This integration has two elements. First the spatial dimension. An integrated procedure would include all hydropower projects in the river basin and evaluate their cumulative effects, as recommended by the World Commission of Dams (WCD, 2000, p. 269) . This is in principle also recognized in Brazil. In the case of Tapajós, an Integrated Environmental Evaluation of the Tapajós Basin was developed and presented by the consortium GET in 2014. However, this integrated evaluation has no relevance for the licensing process, which proceeds on a project scale.
The second element of integration concerns other relevant and major socio-economic projects and transformations in the region. As Sclove (1999, p. 19) argues, "clusters of focally unrelated technologies often interact non-focally to produce structural results that no one technology would produce alone." This applies to the Tapajós in the current situation, given that the whole basin is in a transformation process, including the implementation of Complexo Tapajós, the construction of harbours for the exportation of agricultural commodities and associated road infrastructure. A comprehensive assessment of socio-environmental impacts has to take the cumulative effects of these transformations into account.
Furthermore, the criticism on the consultation process that it is only implemented after the decision making also applies to the EIA. In the present energy planning, the decision regarding hydropower (and other) plants is made by the government prior to the EIA, i.e. before the impacts of a project are actually evaluated. This is an important limitation of the assessment as an instrument of environmental policies and is also not in conformity with procedural justice. Likewise, Siciliano et al. (2015, p. 283) derive from their case study in Cambodia the necessity of an "open decision making to cope with the many social and environmental challenges large dams bring about."
A fair procedure is furthermore an important aspect concerning the resettlement of the directly affected population. The EIA (CNEC Worley Parsons, 2014a, Volume 24.2, p. 12-14 & p. 28-29) foresees a comprehensive process, including four different compensation options, the provision of three locational options in the case of collective resettlement, and the installation of public discussion forums. It can be concluded that the EIA includes procedural justice in this case, but the implementation in practice remains to be seen.
In conclusion, the government has failed so far in establishing a proper dialogue for consultation with the Munduruku in the case of SLT. Furthermore, more fundamental changes would have to be implemented to meet the principles of procedural justice: the consultation of affected populations and indigenous peoples as well as the EIA should be reallocated in the decision process and start at an earlier planning stage, and the latter should be amplified to an integrated approach.
Conclusions
As shown in this article the projects of large hydropower plants in the Brazilian Amazon were reconfigured during the last 15 years in an attempt to respond to socio-environmental demands. For some authors (Souza & Jacobi, 2013) this process was, albeit including its shortcomings, rather successful.
However, the present case study shows that SLT, as an example for another large hydropower project, did not considerably improve its performance if assessed under an EJ approach. The applied changes have decreased the negative impacts deriving from large reservoirs but did not change the fundamental setting of the project within the Brazilian energy planning. For the local population the price to pay remains high and the benefits low and/or doubtful. In the present configuration, the Tapajós will likely become an "energy sacrifice zone" (Hernández, 2015) .
The fundamental question at stake with SLT and other similar projects lies at the setting of these projects and the Brazilian electricity planning: Can a large hydropower project (or, more precisely, a set of large hydropower projects) built in the Amazon, aiming at providing electricity to the main consumption centres of the country thousands of kilometres away, be environmentally, socially and economically sustainable? The information raised in the scope of this case study indicates a no as the answer to this question. Interpreting sustainability in an EJ approach, SLT can be considered unsustainable.
The economic development of Brazil has been extremely unbalanced, with large cities concentrating the population, industries, services etc., having to reach further and further to satisfy their demands in natural resources necessary to sustain their social and economic functioning, such as food, water, raw materials and electricity. The current planning of large hydropower plants in the Amazon consolidates and even intensifies this development. It is, in a certain understanding, the ultimate manifestation of this development in the Brazilian context. There is little evidence of a positive development, which can be considered as sustainable, induced by such projects in the Amazon and, on the other hand, strong evidence of their negative impacts. This paper suggests EJ as an alternative approach on how to incorporate sustainability into energy planning, particularly hydropower projects. Evidently this approach is not intended to replace other important instruments, but could for example be integrated into the environmental impact assessment studies. It was shown that EJ is an effective concept for the assessment of socio-environmental impacts, addressing for example the necessity of an integrated approach, the recognition of all affected people on a proper spatial scale and the reallocation of important instruments, including the EIA, in the decision making process. Additionally, EJ requires the consideration of a possible incommensurability of values, which could be an important instrument to improve resettlement programs and evaluate the effects on indigenous and other traditional populations. Finally, EJ requires the fair distribution of benefits and burdens from electricity projects. A general growth in electricity consumption is often taken for granted without a proper discussion on the use of this electricity (Ribeiro, 2014) .
A review of international literature on hydropower conflicts confirms the relevance of the defined aspects and the developed method in this case study. Although the assessment of EJ in hydropower projects is evidently site and context specific, many aspects -such as the imbalance in exported benefits and local impacts, improper and incomplete contemplation of local interests and compensation measures, non-recognition of incommensurability of values and specific cultural needs and the poor performance regarding stakeholder participation processes and decision making -have been reported in many hydropower projects throughout the world.
The case study revealed that EJ has to be implemented in energy planning at an early stage. It cannot be "added" or integrated afterwards to a project, but has to be part of the decision making in energy planning, because environmental injustices are embodied in specific electricity projects, as in the case of SLT. Mitigation and compensation cannot address these injustices in a satisfying manner. It was shown that fundamental change is necessary in Brazil if energy planning in general and hydropower projects in particular are to meet the principles of Environmental Justice.
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